ABSTRACT
INTRODUCTION
The several measures being adopted to prevent HIV dissemination, both at national and international levels, are based on the natural history of the infection, the experience of AIDS-related health programs, and the results of simulations and mathematical models that seek to translate the dynamics of the disease transmission. 1 From the epidemiological point of view, it is known that there are population subgroups presenting a higher risk of HIV-infection, such as men who have sex with other men (MSM), injection drug users (IDU), and female commercial sex workers (SW), who are the most affected and have been infected on the early days of the epidemics. It is also known that sexually-transmitted diseases (STD) act as cofactors to promote disease transmission; and that sexual practices, such as multiple sex partners and irregular condom use are important determinants. 2 From mathematical models' point of view, sexual relations patterns among the population subgroups constitute other important factor in the dissemination of HIV, as small alterations in the rate of contacts between the low-risk segment and the high-risk one can signifi cantly change the dissemination of the epidemics. 3 The AIDS epidemics in Brazil took place during the fi rst years of the 80's. Throughout this period of more than 20 years, it has been shown to be a concentrated epidemics, 4 maintaining a prevalence rate of HIV infection in the general population lower than 1% and high rates in the population subgroups that are more vulnerable to HIV infection, such as SW. 6 The SW group size is estimated at 1% of the Brazilian female population, aged 15 to 49 years, corresponding to more than half a million women. 7 The prevalence rate for this population group according to some studies carried out in the country, has been estimated to be always higher than that of the general female population. In the study carried out in the city of Santos, state of São Paulo, Brazil, in 1997, the prevalence rate was of 8%. 8 In another study carried out between 2000 and 2001, with 2,712 female sex workers in some cities of Brazil, the prevalence rate was estimated at 6.1%. 6 These studies indicate a prevalence that is approximately 15-fold higher among the commercial sex workers when compared to the Brazilian female population as a whole. 5 It is noteworthy to mention, however, that convenience samples have been used and, therefore, these results must be interpreted considering such limitation.
Este é um artigo Open Access sob a licença de CC BY-NC-ND
From the year 2005 on, the United Nations Joint Program on HIV/AIDS (UNAIDS) has emphasized the need to monitor indicators in the groups at higher risk of HIVinfection in countries with concentrated epidemics. In Brazil, current efforts are being made to carry out several studies that allow the estimation of the prevalence of HIV and other STDs and characterize the risk practices and behavior in the groups at higher risk of HIV infection, particularly SW.
The higher risk among the SW suggested by previous studies requires studies with a probabilistic sampling to attain adequate monitoring of the risk practices related to HIV-infection. Currently, obtaining representative samples of population subgroups of hard-to-reach individuals, such as commercial sex workers, is one of the biggest challenges for epidemiologic surveillance. 9 Traditional sampling methods are inadequate to generate representative samples, considering that, to estimate solid enough parameters, it is necessary to select very large samples, which are rendered impossible due to operational and cost diffi culties. 10 Another challenge in carrying out home-based studies with SW is the fact that this profession is surrounded by a great deal of stigma, which leads many women to not declare themselves as such or to hide their profession from family members and friends. Additionally, many of these women do not live in permanent private homes of their own, very often residing at their workplaces, which are not included in the traditional researches.
The present study carried out a literature review of scientifi c articles to investigate the sampling methodologies that are being used in studies estimating the prevalence rate of HIV among SW.
METHODOLOGY
A literature review was carried out through a systematic search of scientific articles involving SW and the estimate of the HIV prevalence rate. The search for articles was conducted between October and November 2008, and was attained through the MEDLINE and PUBMED databases.
This review consisted of cross-sectional studies that: included the population group of SW; estimated the HIV prevalence rate through serological tests; and that had been published in English, Portuguese or Spanish, from 2000 to 2008. We excluded review articles, clinical trials or longitudinal studies, as well as studies that did not include the estimate of the HIV prevalence rate through serological tests.
The multiple combinations of the following keywords were used during the systematic search: "HIV"; "prevalence"; "AIDS"; "female"; "women"; "prostitution"; "CSW"; "commercial sex workers"; "sex workers"; and "SW".
The following data were collected for the systematization of the information obtained from the selected articles: year of publication; country where the study was carried out; type of sampling; whether the sampling design was considered in data analysis; sample size; and the HIV prevalence rate.
The studies were classifi ed according to the adequacy or not of the sample size used to estimate the HIV prevalence rate. For that purpose, the estimate error for simple random samples was calculated using the following formula:
Where p = HIV prevalence rate; q = 1 -p; n = sample size; and z = 1.96, which is the value established for 95% confi dence. When the error was > p/2 (half the HIV prevalence rate), the sample size was considered to be inadequate.
We also analyzed the type of sampling technique used in the study, classifi ed as probabilistic method or convenience sampling method. Convenience samples are those in which the population elements are chosen according to their availability to participate in the study or the researcher's interest. 13 Among the studies with convenience samples, we specifi cally identifi ed the "snowball sampling". In this type of sampling, the selection of the individuals is carried out by the participants themselves, through the indication of acquaintances until the established sample size is achieved. 14 In probabilistic samples, each element of the population is associated with a known selection probability and is different from zero. 13, 15 Among the studies with probabilistic sampling are the conglomerate sampling and the respondent driven sampling (RDS). The conglomerate sampling is a probabilistic sampling employed very often in population surveys, in which the sampling unit is the conglomerate. 13, 15 Proposed by Heckathorn 16 in 1997, the RDS is a variant of chain-based sampling and, as such, assumes that hard-to-reach members of a population are better at recruiting their peers than other individuals, such as healthcare agents or researchers. Moreover, it introduces a mathematical model that allows the weighing of the sample to compensate the bias generated by the non-random selection of the seed-individuals and overrepresentation of some subgroups in the studied population.
The studies were classifi ed regarding their quality, according to the following criteria: 1) only the sample size was adequate; 2) the study used a probabilistic sampling method; 3) the sample size was adequate and the study used a probabilistic sampling method; and 4) the sample size was adequate, the study used a probabilistic sampling method and considered the sampling design at the analysis of the study.
HIV prevalence rate in female commercial sex workers Error = z pq n RESULTS Initially, 1,197 scientific indexed articles were identified during the search at the PUBMED database, using the aforementioned keywords, of which 921 were excluded as they did not meet the established eligibility criteria. Of the remaining 276 articles, 201 were excluded due to duplicity. Thus, 75 articles were included in this review. Table 1 presents information on the 75 articles included in the study, such as: authorship; year of publication; country where the study was carried out; sampling type; whether the sampling design was considered in data analysis; sample size and HIV prevalence rate. Regarding the country where the study was carried out, almost half of the studies were carried out in only eight countries. Most of them were carried out in China (10) and around 7% in India (5) Table 3 shows the results related to the sampling design and the adequacy of the sample size. A total of 84% (63) of the selected studies used convenience samples, and 8% (6) employed the snowball sampling method. It was not possible to obtain information on the type of sampling used in around 5% of the studies, as the authors had no access to the complete study text. Of eight studies that used probabilistic sampling, four used cluster sampling and three used RDS. Six studies with probabilistic sampling (75%) were carried out after 2006 and, among them, the three that used RDS. The studies that used RDS were carried out in Estonia, India and Vietnam. Two of the four studies that used cluster sampling were carried out in Vietnam.
Of the eight studies with probabilistic sampling, six had the sampling design considered at the analysis. One used a stratifi ed sampling with proportional allocation and random selection in the strata; two used RDS and performed the analysis using the software program specifi c for the method (RDSAT®); and three used cluster sampling and considered the design effect at the analysis.
It was verifi ed that the sample size was adequate for the estimation of the HIV prevalence rate in 53.3% of the studies (Table 3) . Among the 35 studies that had an inadequate sample size for the estimation of HIV prevalence rate according to the criterion used in the present study, the prevalence rate was estimated at zero (0) in 16 of them.
The classifi cation of the studies according to the quality criterion is shown in Table 4 . Almost 50% of the studies (36) did not meet any of the adopted quality criteria. In 30 studies (40.5%), only the sample size was adequate, without using the probabilistic sampling method. Three studies, published from 2005 to 2008, used probabilistic methods, but the sample size was not adequate and the study design was not considered at the analysis. Only four of the analyzed studies had an adequate sample size for the estimation of the HIV prevalence rate, used a probabilistic method of sampling and considered the sampling design of the study at the analysis. It was not possible to classify one of the studies (Chan et al., 2002) as it did not provide information on the method used, or whether the study design was considered at the analysis.
DISCUSSION
The present study used the aforementioned keywords to identify 75 cross-sectional studies with female commercial sex workers that estimated the HIV prevalence rate. The studies supply information on 61,075 female SW and were carried out in 35 different countries, of which 10 were located in Asia. Many of the studies were published after 2006 and were concentrated in four scientifi c journals. The higher risk among the female SW was observed in many of the countries where the studies reviewed here were carried out. Luchters et al, 17 in their study carried out in Kenya, emphasized that, in spite of the decrease in the HIV prevalence rate observed in the female population, there was no evidence that these changes were occurring among the higher-risk populations, such as the SW. The fi ndings of a study conducted in China equally demonstrated a higher risk among the SW, especially related to the lack of condom use and the low level of education. 18 Considering the importance of this population for the control of the HIV/AIDS epidemics, in a study carried out in New Guinea, the authors pointed out that the development of specifi c interventions for this population subgroup is a cost-effective strategy for the control of HIV dissemination. 19 This review shows that most of the studies that involved female SW used sampling techniques with non-probabilistic selection. When compared to the probabilistic samples, the convenience samples can generally be implemented more easily, faster and with fewer resources. 20 However, any inference to the target-population is limited and diffi cult to interpret, as the study sample might not be representative of the population as a whole.
In general, although most of the analyzed studies used convenience samples, a mapping of the prostitution locations was performed before the start of the study and the SW were recruited at those locations. Although this ethnographic component might have contributed to the representativeness of the population group, the probabilities of selection remain unknown, which prevents any statistical estimate or inference. 18, 21 Additionally, the SW that work in locations that were not mapped in the study, were excluded from it. 22 Snowball sampling was used in 8% of the studies. In spite of its indisputable practical feasibility, several aspects prevent the statistical analysis of the data. First, as there is no maximum number of individuals that each participant can invite to the study, the estimates are biased by the individuals who belong to a larger social network, 16, 23 with the fi nal sample being strongly infl uenced by the initial participants. 9 Secondly, there is a structure of dependence between the observations, which is not considered at the analysis. As discussed by Erickson, 24 the individuals tend to recruit people who are similar to them, an effect known as homophily. Moreover, the lack of representativeness of the sample can also be observed. 25 From 2005 on, there is an increase in the number of articles and studies with probabilistic sampling. This increase is probably associated with the new set of indicators, proposed in 2005, to follow the Declaration of Commitment on HIV/AIDS, established during the 26 th United Nations General Assembly Special Session -UNGASS. 26 In this new version, in contrast to those proposed in 2002, two distinct sets of indicators were proposed, according to the type of epidemics of the country: concentrated or generalized. For countries with epidemics classifi ed as concentrated, the indicators aimed at the follow-up of populations at higherrisk, determined by the countries themselves, according to the characteristics of their epidemics. 27 Additionally, the development and the dissemination of the use of specifi c and probabilistic sampling methods for the study of populations that are hard to reach brought new possibilities and stimuli for researchers interested in the study of groups at higher-risk for infection HIV. Three studies that utilized probabilistic sampling methods, by using RDS, were the result of this process. [28] [29] [30] In Vietnam, this method showed to be effi cient to recruit different types of SW. 28 It is worth mentioning, however, that probabilistic sampling methods also present important limitations. In cases of conglomerate sampling, it is diffi cult to have a complete list of all prostitution locations and the selection probabilities are, in general, unknown, and approximations are considered at the data analysis. 21, [31] [32] [33] As for the RDS technique, as the method is still being developed, data analysis is yet quite limited, not allowing multivariate analyses, which are essential for the study of the factors associated with HIV infection. 28, [34] [35] [36] Of the 75 articles analyzed in the present study, 35 presented an insuffi cient sample size to estimate the HIV prevalence rate with a simple random sample, which is the one that provides the lowest error among the sampling methods. 13 In 16 articles, the prevalence rate among female SW was of 0%, which might indicate that the sample size was not large enough to detect cases of HIV infection. Nevertheless, only three of the studies discussed the possibility of the result being related to the sample size. 33, 37, 38 As for the quality assessment, most of the selected studies did not meet the quality criteria that would be adequate to estimate the HIV prevalence rate among the SW. In spite of the improvement in study quality in the two analyzed periods, only four studies 21, [30] [31] [32] met the established criteria, i.e., having an adequate sample size, using probabilistic sampling method and considering the sampling design at data analysis.
It is also important to mention that not considering the sampling design at the analysis can lead to important errors in the estimation of parameters of interest. By ignoring the sampling design, the traditional statistical analysis, consid-ering the assumed simple random sampling, can result in inaccuracies regarding the mean estimates, as well as for the respective variances, compromising the results, the hypothesis tests and the conclusions of the study. 39 In the specifi c case of RDS, Goel and Salganick 40 suggest design effects > 4, resulting from homophily between peers, meaning that the structure of dependence between the observations needs to be considered at data analysis.
The present literature review did not identify any Brazilian study. A further investigation at the Scielo database (www.scielo.br) disclosed three studies carried out between 2000 and 2008 in the country: one in Santa Catarina 41 and two in Amazonas. 42, 43 All studies used convenience samples and, according to the criterion adopted in the present article, the sample size was inadequate for the estimation of the HIV prevalence rate in all three of them.
As for the international scenario, the present review showed that some recent studies used a probabilistic sampling technique, which represents a great advance for the monitoring of risk practices and HIV prevalence rates in this population group.
